Membrane fractions from the outer layers of spores of Bacillus thuringiensis with toxicity to lepidopterous larvae.
Two membrane fractions, F1 and F2, have been purified from the outer layers of spores of Bacillus thuringiensis. Both fractions contain 6-7% cysteine and appear to be similar in composition. Amino acids account for about 75% of the dry weight, carbohydrate for about 2% and lipids for about 25%. The fractions are both toxic to Pieris brassicae and the toxicity is inactivated by antiserum to the toxic crystal of Bacillus thuringiensis. The fractions can be distinguished by examination under the electron microscope; both fractions show similar hexagonal patterns but with different spacings. The same fractions from an acrystaliferous mutant (cr) were prepared. These were identical in density and in appearance under the electron microscope; the amino acid analysis of fraction F2 from both strains was identical. However, the spores and fractions F1 and F2 from this strain lacked toxicity. Fraction F2 from the cr strain was used to prepare antiserum specific to fraction F2. Using this anti-serum and anticrystal serum, crystal and F2 antigens were shown to appear simultaneously in sporulating cultures. Crystal and F2 antigens appeared some time before the maximum rate of uptake of [35s]cysteine. It is concluded that fraction F2 is derived from the exosporium and that fraction F1 probably originates from the spore coat. The exosporium in Bacillus thuringiensis appears to be synthesised during stages II and III of sporulation although uptake of [35S]cysteine occurs much later.